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energy coupling mechanism of FoF1, several attempts were made to
visualize rotation dynamics of FoF1 by reconstituting FoF1 into the
artiﬁcial lipid bilayer systems, e.g. liposomes [1] or supported lipid
bilayer [2]. Although these systems successfully visualized rotation of
FoF1 in a membrane, the simultaneous observation of the rotation
with proton translocation is still highly awaited to elucidate the
coupling mechanism of FoF1. Recently, we developed a novel
experimental platform for transporter proteins, arrayed lipid bilayer
chamber system (ALBiCs), which enabled us to measure the proton
pumping activity of FoF1 at a single molecule level [3]. In the present
study, we conducted the rotation assay of FoF1 on ALBiCs. After
fusion of liposomes reconstituted with FoF1 into membrane
chambers of ALBiCs, some molecules showed the anticlockwise
rotation in the presence of ATP hydrolysis. We will report the
analyzed data and discuss the prospective of the simultaneous
observation of the rotation and proton translocation.
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When reconstituted into lipid bilayers, puriﬁed dimers of
Drosophila F-ATP synthase form channels displaying currents
smaller than those of mammals [1] and yeast [2]. Like the
mammalian permeability transition pore (PTP), the Drosophila
mitochondrial Ca2+-induced Ca2+ release channel (CRC) [3] is
affected by (i) sense of rotation of the ATP synthase, (ii) ATP
synthase inhibitor benzodiazepine 423 and (iii) Mg2+/ADP.
Knockout ﬂies for subunits e and g of the F-ATP synthase, which
in yeast are important for dimerization of the enzyme, have severe
movement disorders and display a mitochondrial CRC which is
desensitized to matrix Ca2+. Drosophila cells do not express a
mitochondrial cyclophilin, which is an important modulator of the
mammalian PTP that sensitizes the pore to Ca2+. Expression of
human mitochondrial cyclophilin D in the mitochondria of
Drosophila S2R+ cells sensitizes the CRC to matrix Ca2+ but does
not increase the apparent size of the channel, suggesting that the
lower conductance of the Drosophila CRC is due to structural
differences of F-ATP synthase dimers amongst species.
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A recent bioinformatics study on the distribution of Na+-
translocating F-type ATP synthases in microbial genomes revealed
that some bacteria harbor two distinct operons of rotary ATPases [1].
While one of them encodes for the commonly known H+-
translocating F1Fo-ATP synthase, the second operon
(atpDCQRBEFAG) encodes for a rotary ATPase, which has two
uncharacterized membrane-proteins as well as a rotor (c-)ring with
a predicted Na+ binding signature. Most species possessing this
operon are found in high salt habitats or belong to a variety of
bacterial pathogens. The rather high Na+ background of these
habitats implies a potential function of the enzyme for the extrusion
of Na+ thereby facilitating growth in high salt environments or in
the blood stream. We provide initial evidence for the phenotypic
existence of this N(ovel) type of rotary ATPase in Burkholderia cells,
including the pathogenic Burkholderia pseudomallei and the closely
related non-pathogenic Burkholderia thailandensis. First, we analyzed
the transcription of the N-atp operon in native B. thailandensis cells
by RT-PCR showing that the N-atp genes are constitutively expressed
in these cells, irrespective of the chosen growth conditions, e.g.
various salt concentrations in the medium. Further, we cloned the
complete N-atp operon of B. pseudomallei in a vector for homologous
over-expression in B. thailandensis cells. Besides, we investigated the
putative c-ring of the B. pseudomallei enzyme and expressed the
corresponding gene heterologously in Escherichia coli cells. Remark-
ably, the puriﬁed protein consists of an SDS-stable homomeric
oligomer migrating at an unusual high size on the SDS polyacryl-
amide gel but it can be dissociated into monomeric c-subunits if
treated with trichloroacetic acid. Studies using a ﬂuorescent
dicyclohexylcarbodiimide (DCCD) derivative reveal that Na+ does
not preclude binding of the ﬂuorophore to the isolated, detergent-
solubilized oligomeric complex. Surprisingly, this ﬁnding suggests
that the ion binding carboxylates (E61) of the complex do not bind
Na+ but rather H+. To explore this result in more detail, 3D crystals
of the isolated complex were produced for X-ray crystallographic
experiments.
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